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^ 5fe 1-^1^ 5flEi, o]S. o]-g-^ ^ MVnl- 5flEi, ^ SflEi ^ l"^^ #3 

^ ^ t}<£^ ^ sfl^^l ^ y o Vt 3^ (a) ^o 1 " 

4H1 i£4iat ^l^Kr #31; ^ (c) ss^l-^a. 

#5] 5.-^ ojAj-o^ sfl^i# ^^§> ^ ^r^l;# 5E^"§>^, ^ sfl^ 

31, 7l^r3f ^Jgtg-^o^ «l^-5]ir *>M" Sfl^^ 7>*1^, 4>7l 

£. 3c 

TEt^, 7] curved), SflTg, ^ MVnl- sflE^ ^ sflE^ s.^. 

^ ft^efltfl ^(cantilever beam), *}°lH.S.^3(microlens) , ^> 
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°)3-S- ^fls(micro fluidic channel) 
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sfl^i ^ °l-g-«r ^-^r sfl^i, ^"^r sfl^, ^^^^ ^ 

2 ^ °lir^ ^^ H o Vl ^ {Polymer pattern and Metal film pattern, Metal pattern, 
Plastic mold using thereof, and Method of the forming the same} 



£ 3a^r ^ s]^ziefl3l ^-^ofl rcj-^. *fll sfli^ q-E]-\H a>a] 



£ 4a^r 5^nefl3| ^-^ofl rel-s. ^ 2 #5]^ sfl^ q-E]-\H a>a] 
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<7> 5L 4b^ ^r^s] e^zieflsq ^^ofl tq-s ^2 sfl&i^ i^-e1-\£ 

i . , 

<12> JE 9a^r ^^5] 4^<^ ^Kg; 7l^r^ f<H^ ^ $l^r 1 

^ W 5fl^3l M-Efvfl 
<13> £ 9b^r ^^M: 5fe 71^:4- ^§Kr ^1 ^"^r ^fl 1 ?! 

<14> £ 9c^r dl^S] 5Hr ^1 S. *fl^ 5^ ?1 

tt] $l^r ^12 ^ ^ V ^fl 1 ^ M-Bf^ 
<15> 51 9d^r ^ ^ ^^5] 5Hr ^7}- ^ ^31 7] 

^«Kr *\]2 ^ W ^ll^^l M-Ef\£ 5^ 

<16> £ 9e^r ^ 4^ ^ ifl^-7> tijo] o|j7 7l^3f f^T^ ^ 
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^°\] *\ *\]3 ^ W sflEi^ 

<17> £ 9f^r iT^S] ^ B] ^ &3I 

^13 ^ ^ sfl^s] M-E^vfl £.13, 

<18> £ 10^ afll, ^2 ^ Xfl3 2fl^ ^ y o V ^# ^r^£ 

<i9> £ 11a ^ £ llb^r £^1^1 £ 10^1 ^-^f ^fl 1 ?} ^IHH ^el- 

<20> £ llc^ £^1€ £ 105] MVtq- sflei ^^w 0 v^oii i4ef ^-e 

* 7M^r ?Ht5lltf| ^(cantilever beam)^ M-B]-\a £*£ , 

<21> £ lld^r 7l^^l # y o V ^ TV^eflW] i^uzf ^ Ml^ojj tt)-^ ^ 

<22> £ 12a^r tf)-^ =£^5] ^ 71^-^ t<H*} ^^ofl tc] 

^ sflEiol M-Ef^fl £i£, 

<23> £ 12b^r ^ ^ ## ^ ^"^$1^ ^1 ^ 2fl 

<24> £ 12c^r 5fe 7l^ro] HBl^l ^ *fl2 

^ ^fl^^l ^Sir M-^f\H £^, 

<25> £ 12cRr ^°fl ^ ^^hS: ^ 71^] ^2 ^-^r 2fl 
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<26> SL 13^ ^ afll ^ sfl^i ^ ^ sfl^i^ ^ y o Vl ^# 

<27> £ 14^r £ 13^ ^ ^ «o V ^ °11 ^ ft ^r^^: 7>xl^ ^-^ 

<28> £ 15a ^1 £ 15e^ ^ ^ °ll #^ M-Bf^fl x^-^^r 

<3i> £ 18^ £ 16^1 S.*!^ rq-B)- #e]-i4 3.^.^3 <>MH^| 



<32> **** ^J5- ^^r 0 !] tfl^!: -t-JlS] ***** 

<33> 100 , 200 , 300 , 400 ; 7] 101, 201, 301, 401 ;|f-eH 

<34> 102,202,302,402;SS^>^H. 103,203,303,304;^^ 

<35> 104,204,304,404;^ 101a, 101' a; *H^l 

<36> 101' ]*\]2 sflBl 205,206,207:^11,2,3 ^ 

<37> 205a , 206a , 207a ; 3fl ^Hd 207b; ^fl^ 

<38> 10, 70; 71^ 20;^-^ 
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<39> 30;§Ff ^ 40;^# H o v ^l# 

<4o> 80;S^H 90 : 31 «1 ^ 

<4i> 310,320:^11,2 ^-^sfl^ 422,422';^ 

< 42 > 410,410' ,410" ,420,420' 

<43> ^ Sfled 31 ^ MVyl sflE^ ^ sfl^, 

^ * ojS-o} ^^« 0 V^oll :£«t ^)o Si ts] Aj-^§>7flir sHKg; ^ 

3fl^* ^^*>3L, o]^- o]-g-§>^ ^ yvnl- sflEi, ^g-^ 



(photo lithography)^ 
<45> £ 1^ ^efl£] sl^nefls] ©l-g-^r sfl^ 
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<46> 51 1^1 y]-^)- ^1 , ^i^l 7]^: #ofl H-eM<y ££5} 

<47> oi^j- ^>o] ^efl sflE^ ^^^Ir #3]^^, £. 2°fl 2.^1^1 h>£|- 

A o V 7l 7l^r #ofl ^ 7l^ofl ^O] ^j-g. 2:A}^-0_S*1 

tfl^f^ sfl^ 0 ! ^- y o v ^ ^ °l^f-7fl slcf(S. Wolf and R. N. 

Tauber , "Silicon Processing for the VLSI Era, Volume 1 - Process Technology" , 
Lattice Press, pp. 408, 1986). 

<48> ^r^M, Tar^l ^- H o V ^# 5Hr Sfl^^T ^l-g-tt 31^3 4^7} ^-ofl 

^ ^-U-^ 5fe ^ %^\?\] ^4 (R. C. 

Jaeger, " Introduction to Microelectronic Fabrication", Prentice Hall, pp 
167, 2002). 

<49> =1^}, ^2fl^ ^ y o V ^ #e1^ SflU tni^ ^ SflBln>0_S.^ ^ 

^ 4^^131 5^ 3*r€ ^3=*H rfl^t ^Jl-I- nl^A]Zl ^ 7 > &rf. 

<50> oje^ tf<£«l ^tflS. "17-1 thS-^r §t}. 

<5i> ^7-1, 7lxl^ 7l^5lltf| ^(cantilever beam)^ ^-f, =£7} 

*H*M 7l^r2f ^(beam^HH 9X^ s\*8%~=r ^Tjis}^ :bHHH 7l^r2f ^(beam) 
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°) ^S. ^-^sl^r ^^(stiction)^ 0 ! ^^1 sq^cll o}^- ^V^eflu] ^ 
(cantilever beam) ^l^H ^ 31*1*1 >i<Hse)^ 

<52> °lei*V ^-^^.5., ^^(stiction)# ^l^l critical point 

drying (G. T. Mulhern, et . al . , "Supercritical Carbon Dioxide Drying of 
Microstructures" , Int. Conf . SolidState Sensors and Actuators , Yokohama, 
Japan, pp. 296-299, 1993), J£^r Self-Assembled Monolayer (SAM) coating (U. 
Srinivasan, et . al., "Alkyltr ichlorosi lane-based Self-Assembled Monolayer 
Films for Stiction Reduction in Silicon Micromachines" , IEEE Journal of 
Microelectromechanical Systems, Vol. 7, pp. 252-260, 1998) ^ tf<&*l a]3E.7> 

o1^-<H*1jl 91°-^ AA ^ ^ ^^l 

<53> SE^l, %*)-^ t y ^^IH-S-^B^ optical microshutter ; M. Pizzi, et . al., 

"Electrostatically driven film light modulators for display applications", 
Microsystem Technologies , Vol. 10, pp. 17-21, 2003), ^ ©1.3.5.^41*1 
(microswi tch; S. Duffy, et . al., "MEMS microswi tches for Reconf igurable 
Microwave Circuitry", IEEE Microwave and Wireless Components Letters, Vol. 
11, pp. 106-108, 2001) -§-<^l Al-g-sl^ nl^ ^(o|§}, 'curved ^^r ,0 |5r ^^r) 
3 ^-f, ^m^m ^ *M03 (stress)^: °l-g-*M >fl ^#0]^ 
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^ H>^- y^o] t^o] ^-^^ ^ ^2fl^ sfl^^ Cp 0 t*f 

^ y fl^ ^"o^ 

^ sa<H, ^ ^^hmh 

^sK^H^l Q (Quality factor) ^^7]- 7>*1>I1 ^cf. 

<56> SE^f, ^2)- ^3}-^ 7 f M^l^^l tl^tr ^-^r y fl^i^>^l 7]^ ffl^lMlii 

(capacitance) 7} ^ *|*W5^ 5] 31 9X^. 

<5?> 5E.^r, wr°l^- ^^M- ^ y fl^i ^l^r^^S- H-e^^ p}o]aS^2 

^o. ? *l^ r *l^ (cylinder) 2.<&o] sfl^^r ^ °1 

# ^r3E.cflAl <*^el§H 3*}Q ^^Ml §Rr ^ °1 7R> ^5} 

^o]5i <&o_^, ^leitr y o Vl ^°-S- * r °l3.3-€3l- Tjo. <g^ ; 

SHj-^M ^7} SJul *fl^s. ^ffe ^l^SI ^1^* <?>JI SUt=KZ. d. 

Popovic, et . al . , "Technique for the monolithic fabrication of microlens 
arrays", Appl. Opt., Vol. 27, pp. 1281-1284, 1988). 

<58> e»>q^, 71^51 7 j^e. ol-g-^ Tj^-ofl^ nfl -f 

^£(-100 %)# 7>*1^ p>o]H.g.^l^ «H^I 0 1# cfl-f £ ^-x-fl 

5W. 
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<59> lE^, ^tt^ ^ i^l^ #5rM-(planar ) v} 

€ 3L?1H( focal point)°ll 3.°]*] #31 focal line)°fl S 0 l7ll sq^Efl, 

P>fl3.^.^l3 <Hi*IM7> ^.Q.«H}(S. Camou, et . al., "PDMS 2D optical 
lens integrated with microf luidic channels: principle and characterization", 
Lab on a chip, Vol. 3, pp. 40-45, 2003). 

^ sl^^eflsl ^ a <M: 7 r *l^- #5]^ sflig n ^ 

^ y o v ^^f, °1# ^^(stictionH ^51*1 TV^H 5)1*1 ti J 

(cantilever beam)# i&^r n fl-T- <?H^°-S. ^^M: ^§Kr 31 

ofl ^^.*1 ^ W sfl 1 ?! ^ =l ^U^^r, M^r ^ Q^M" ^HJ" 

<6i> a*!, ^efl sl^nsflsl ih^sH ^fl 1 ^ °l-g-§r°i n fl 

^S.7> ^>°la.S ifflS o] iSfl ol <2]- , 3^ 1-Sl-M- <H , p>o] 

as #^1^ aflli (Micro Fluidic Channel) ^ ^83:^.^- 7>xl^r sfl^^- ^ 
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<62> #^ ^§1-71 ^ §eH sflli^ 7l^r flofl *g 

#°.S sfl^^l &°H, A oM sfls}^ a o v 7 ] 3.3^ sfl Ed*] a 

<£#£l^ *>M- °1#£] sfl^i-fi- 7}xH , 41-7I sfltel^l =r^j 

^J£^- 

<64> IE*!:, #7l ^^■^\: #»f « *>^-7|- H^l^^h^S. ^#^1 

fejTi] sfl&l5j §j-tL^T^37|. o_s.^- sflBio] n>u|-^ H^^I^S. ttfl, H-e) 

^€ *r $1^. °1 tc fl, #7l #bH^t f2H°]4. 

<65> o]«q. ^ JS- sfl^o. ^^^7] <^ o. jflofl 

^#^.5. ^€ Sfl^# ^*Rr «o V ^°ll SH*!, (a) #71 7]^ iflofl ^V^- 

^ #^H# S-SL^H #711; (b) #7l 1-eH ^ #°fl 5£p}iat 

31*1 §Kr #711; ^ (c) #71 A <HH ^21^1 v^SLS- Tj^Kr ^ ^1 

-g-*H #7l ^ofl SAj-^ol, #71 1-Sl^l ^flTti^l a#^.S.^-Bl 7l^r3f ^ 

y^-^-S- Sl^^ sfl^l^-S- ^^§>J1 71^:^}- ^ja^^S cg#^ s ^. §].u(. ol#o) 
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sfl 1 ^ ^^Hr a^cf. ne| ji, <#7] (b) ^r^l^ (b-l) A J-7l tg- 

<66> , ^ofl n}^. ^-^r ^fl 1 ^ 71^- ^i^^l ^4 v °-3. 

^ sfl€°ll $1<^H , #7l ^ W 2fl€^ 71^4- ^^y 0 v^>o_5. o_^-*V sfl 

^71 sfl^ ^ ^l-M- 0]#Oj ^A^q.. 

<67> °H, a o > 7 1 ^ M>T3| sflB}^ ifl-SfOfl^r 1-5H7}- ^H^l^N, ^ 

^^SjjL, ^-fofl I^el-A^ 4 V 7l ^ ^ 5fl Bio] Aj-Jfyj. 7 fl^£)<H ^^T}. 
<68> ^ sflE^ ^ ^ ^ ^ (a) 7] ^ 

°fl Sl^^at £1*1 ^Br ^711; (c) ^7] S.Mv}^3_ <yo]o| ig-tgo.^. ^1 

^ , ^7l ^.^-ft ^ t£t£^ ^ ojAj-o] r]-^ 5>5L^ ^4j*Rr #711 I 

^ (d) ^7l Sfl^ ^Hl ^ #7llS S^-W. 

<69> °H, ( b ) t^ji^ ( b -l) Aj- 7 j oj^o] tg-^O.^ ^SjSHr ^-o. ^. 7l 

B> a^ofl ^^.S. °jA>*>^r M^-S. ypr^Jl ^71 ^^l-o-l-^r ^ 
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€ #°ll ^ £S*r ^, el- 5 ?- ^ (remover )# ^-g-§H #7l ^ 

<70> ^- If^^l ^-^r ^i^^r sfl^i^ 

^ tfl^Rr #^43 9l7}s\±r *i<SHl n^-el- ^-^lS^*! ^ 

#41)7}- sq J£^- ^sq^ ^h. h. (curved) ^ ^-i: 5Hr^f. 

<7i> ^ ^r^^l trj-^- ^V^efltfl ^(cantilever beam)^ ^^*r ^^r ^ 

71^2}- ^g«cHr°-S. <^^5]^r §rM- °1#^ 5flT?i^: 7>*H , # 7 j sfligo} ^ 

<73> tq-S. ^ sflE^ ^^§>7l ^ «o V ^ (a) #7l 7^ 

t£]p]f ^ ^*Kr #31; (b) #7l ^ v 

#<*fl SE^iHf ^l^Rr #41 ; (c) #7l #<*IM ^^-2] « 0 >^°.5. 

^ ^^.S. M^^jl 7} <^3§ ig-^= o.s. ^^-£1^ §rM- °1#^ sfl 1 ?!^ 
7>^H , #7l ^.-^-^r sfl^^ ^a] TEr^^r ^hM- °1#£| ##-i- ^5-^- H^sr^ # 
711; ^ (d) #71 sflei #ofl ^r#^ <|^Rr #711; ( e ) #7l 
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<74 > ^ufl, #7l (b) ^711 #7l <yS]5] « 0 V^0. S ^J^Rr ^ AJ-71 

S^°ll ^M^S. ^AHHr %QSLS- HH 1 ^ #7l ^r^l^S. <y^>§Kr #^ 
HJ-^^-S. w}^^ AVe}-x|7l£^- #7l S£^>^3. #°11 x\ # ^u^^ c] 

<75> £ ^ofl ^ ^ sfl^o^ ^ « o Vt^o. o].g.*j. 

<76> ^ ^ofl tt)-^- #5}-^ £.3= ^A o >o. #5*^ 

#^BJ ^3= vflJfj} ti] ^7j-o_5. ^^5|<H n>olH.S i^l^^ -fi-Sfl ^S-S. A>-g- 

sq^r *>°lH.5. *flli (Micro Fluidic Channel)^ ^f. 

<77> n^jl, ^- ^ofl 14^ #^bJ ^^§1-71 ^ «o Vl ^^ (a) 7lt 

°fl t^t 5LX§}<*| ^ ^ *>fe #31; (b) #7l ^ # 

ofl 5£p}^af $\ *1 ^r^l; (c) #7] #°1H ^^1^ « 0 v%>o.55. ^1 

#5.^ #51^1 sfll^ *§^Kr ^1; (d) #71 y^%S£ #21^^ 

i=r€- ffil^f Ji^l7l^ ^711 ; ( e ) #7l JiSf^l #7l 7\% 

# g-eM^ ^1; m (f) #71 l-eH# #71 JIS}-^ ^sM^e-] 
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<78> O}*}, ^ §5]^ Sfl^, °}^r Oj-g-^ ^ ttl-^V 3^, ^ SflEi 

<79> <C*fll ^Hl> 

<so> £ 3a^ s^nefl^) ^^ofl n}^ Aj-Aj^ 0 j ji ; 

<8i> H 3a ^fl^l £ 3c# ^^ji^l, ^fll -I-sH sfl^^ 71^(100) ^Hl # 

5H 101)5] 2^o S h e ^ 7] ^r^f ^M^V^o.^. ^.-^-^r ^(lOla)^ 

sfl^(lOla)^: 7l#3|- ^ig« 0 >^5. <$.^±r ^ ^1^51 sfl^ 7>a1 ; 

n ^r^^ o]Aj-o^ ^Tg^ ^^*=h 

<82> ^, tij-sj- ^o] _o^-*V sflBl(ioia)^ 4 VJ f7> H^^i^^-S. *3^eI € 

^ -f-sfl 7HHxl^ uv^ <$ofl n SL^om- 72 o]^- ^ + 

<83> o] Af-g^i^ tB]B]fe ^-ofl ^ ^ €4^1 ^7-1 2] ir ^(positive) # 
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<85> ^ 4a ^ ^ 4b# ^Ji 1 ^, ^1^1 *\)2 If-eH sfl^^ 7] #(100) ^Hl 

^ feU ^(101')^ S^^-S^f E-] y]^s\- ^^]w 0 v^o_s. _$.^-«V 5fliti(101'a) o l ^ 
^£]J1, sflBl(lOl'a)^ ^wj-^o.^. ^ ojAj-o) sflT^ 7>*H , 

<86> ^1 &| *t ^1 ik^v] sfl^^l^l^ p>^V7l-xls. sl^neflsl 

<87> o] ufl, Aj-g-Sj^ #51 ^^r ±% ^S^x] <gjl ^} -g-^j 

(negative) ti}-5^§|-irf. 

<88> ¥r ^ ^ ^1 1 Sfl ^ ^2 It^H 3fl€^ §>7] 5] £ 5^ 

<89> s. 5^r l^^l sl^^iiflsj^-g- ^ ^11, *fl2 sfl^ ^Hj-tf^- 

^ y o Vl ^ 71^(100)^^1 f2]B]f 51XS>^ §s]tj] ^(101)^; *g 

^W(SllO). Al-g-5] ^ 7l#(100)^r ^^1 5Hr 7^ 

(semiconductor substrate)°m- -fr^l 7l#(glass substrate) sfls 
(liquid crystal panel) -g-^S: 7j--g-<^t}-. 
<90> o]^f-, ^(101) 4H1 4^£l sfligoj ^sl SS^>i3.(102)# 

31, X&4^3.(102) ^£7> ^-ff*Kl03)# ^^Al7jr4 
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(S120.S130). ^"€(104)^: ^-§-*H 1-eH ^(10lH <H^*b 5^ 

^ a^s}^ ^(104) as^-e] 1H]€ ^M^l ^V^l ^^(103)^1 

5fe afll, 2 ^ (101, 101" *8^3WS140 f S150). 

°H, afll, *fl2 sfl^(101,101')^r l-^H^ ^ofl n}^ ^e] 

€ ^(10lHH°) Jf^7> ^z|5H .SL^-^t sfl 1 ?!^ 

(lOl)^H^ ^ x>^7> Sflifd^: o]^^ ^ 

^(101)°fl ^-5]^ i^Mff, 102)5]- 71^(100) 

H^l^lH] ^(proximity ga p)£] ^^r<^l u^g]- n ^1 Afl ^^o] ^ 14 

^711 S)^, Sfl^^r ^ £ 6<^H ^-^r ^^(103)5] 
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<94> £ 6^: %^}^, (a)^ Edmund Optics^] F43-725 o]-g-§j-o} s]^n 

efl^l 4- M-^|-\+ H-sH sfl^ n ^27} ^ y o v ^ ^ 

<95> (b)^r Edmund Optics^ F45-656 ^^f^i# °l-g-^-<*| B^naM ^ 3f- ufEf 

#bH sfl 1 ^ sl^ziefls] ^ ^ #BH sfl^ 7l^r «j- 

^SLS- ^l 1 ?} ^ ^ ^£7> ^> ^ sfl€ 

<96> (c)^r Edmund Optics^] F43-719 c]^-^ B)^h^z.5flsl ^ i^Bf 

7}*}^ ^^-S] ^l-o] 3. Sfllgo.^. ^^tf. 

trj-2}- f2]^ sflHd^] ^4^1 ^B] M-Bf^-# ^ §1^0], rJ^S] 

^c?}^ 71^ SflE}£r ^ i^^ofl S^t]- 1J 

<99> ^b^l, 2]i3Efl5| TiMM ^>^H. ^B^J.^ 3Xfl Aj-o]o) 7^7} <^ ^ 
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*fl-f ^£^1 7>xl^ sflBi^ ^ 5W. o] 

^d\] tii^>ji ^ #eH# *}-%-*}7] ^^M-, 

<101> <>H, £^JfJr A^r It^H 5flEio] Aj-w. o_^-<g- 3^0] n>q-^ ^azf 

s}Jf a^^f sflEio] ^q-^ ^ ^^o.^. xtfl, # 

<102> ff)-^- S-^ti] SflBl^r 5L= ( 1 if t~of f ) ^ 

<103> <x-1]2 ^Hl> 

<104> £ 9a ^ £ 9b^r ^Kg; ^ *fl 1 ^ ^fl 1 ^ ^ 

it M-Bf\a S^lul, £ 9c ^ £ 9d^r *fl2 ^ ^ 

Bl- Sfli^o^ M-Bf\fl 5L^H, 51 9e ^ S. 9f^r ^ S 

*fl3 ^ W sflH^l M-Hf^fl £^o]x4. 
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^ J£ 9a ^ £ 9b# ^S^, ^11 ^-^ MVnV 5flEi(205)^ 7l 

^(200)^ ^« 0 >^°.S. £L^-& (205a)ol ^^31, sfl 1 ti(205a)^ 7^ 

(200)^1- ^« 0 Vi§=o_5. ^^-^^ 3m sflEi^: 7>*H, 5.^- ft 5fli?i(205a)^ 

-r^ ^7> 7fl^5qjl Sl-M- o]^ ^A^cf. 

°)^\^r ^ ^ Vl3 i v 511^(205)^ sfl^^ ^ 41 *H 7l ^r(200)^-S. 

if-B\ o]^s\o] ^d\) u] °\?~ ^l-EfljL lafl^SlTlM-, 7l^(200)3f ^SK&^ 

^ 1:^5] ^j|2 ^-^r sfl 1 ti(206)^ £ 9c^l- £ 9cH ^^>1 , 

71^(200)^- *r*|tfHK£.5. ^.^-^r sfl 206a )°1 sflT5i(206a)^ 7] 

Jfr(200)^- ^r^ y cMt°.5. ^^-Sj^r «m °R >5 1 7>*H , sflE^(206a) 
3 ^-^1 (201)7]- *fl^ °xt±. 

^12 ^-^r ^(206) ^fl^ ^ 41 *H 7l^(200)A 

S^-Bl o^s)^ ^ofl a) oii^ Aj-Bfl^ tifl t ^1 7-1 , Stt 71^(200)^1 ^ 

^ ^r^r 3flB£(207)^ e 9e <2j. £ 9fol j ^X\s) , 

7l^r(200)4 ^HHK^-S. E^-ft 5fliti(207a) c >l ^^5]al, E^-«t 5flB}(207a)^ 7l 
#(200)^1- ^yJ-^EE §Kf ^l^-^l ^fl^ 7>xl^, E^-ft *l|ll(207a) 

51 ifl^-7> *1 ^7i(207b)^-S ^^ES*), E 9a ^ £ 9b°ll S.*1^L ^"^r ^ 
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<ni> ^13 2fliti(207) S^b sfl^ ^ tq-el- 71^(200)^- 

S^fBl 7-1 S] 4>HflS. ^^M" 71^(200)^1 ^^KE^" *§^^l 

<H2> ^i^tb yl-^l- 7^°}, ^ofl tt)-^ x-lU, *fl2, ^13 ^ ^ sfl^ 

(205,206,207)^ *fll ^Hl^l x-fll, ^2 sfl^l a}-^ M-^M-^ i^S., # 

efl^l sl^zLefls] ^.g- -f-sfl ^ig-tg ^ ^ sfl€^-fe ^sl ?lt 

^ ^« 0 v %k°s ^^i 7i§>*)-^6i ^Kg. 

<ii3> o]<q. tJ-^ ^ ^^1 afll, ^12, ^13 ^ ^ v ^ 

(205,206,207)^: ^ §1-71 ^ y o Vl ^ ^1^1 51 10^f 
<H4> £ 10^ £ *fll, *fl2 ^ ^13 W ^fl 1 ^ ^^ y o Vl ^l: ^*>^ °- 

<115> V}S>\- TJ-o^ ^ ^©1 ^ SflB} w o Vl ^ A o V #* *fli 

<H6> ^f, 7l^r(200) 3H1 #eH# £S§H ^ ^, ^ 

(201) ^Hl 4^-£l ^^1 ^^51 X&4iH.(202)# ufl ^1§1- JL, aS^>^H.(202) 
-#°fl ^ ^t^l^l^r ^£7f i=l^(203)S ^^1^1?1^-(S210~S230). , ^g" 

€(204)^: °l-g-§M ^(201)^1 5Hr ^s}t£ ^ 

(204) CLS^-Bl ^^«1 ^Af^-ol cl^fx-1 (203)^11 ^21^1 w o V^>o_ S § 

66-26 



eH 13 l(20i)^l s^>5q^ -#jf7> «a^^>s-o.s. -2-^- *§#£| *fll,2 1-eH 

3^(201,201')^: ^^f(S240,S250). ^nfl, ^>7l afll, ^2 ^ 
(201,201' #51^^ n}e}- g-el q-Ef\Jcf. 

afll, ^12 2^(201,201') ^^(205)# 

His}*] , 7l^r(200)^f ^^ y 0 >^^.S. _$.^-*l ^^S|JL wj-^ nfl^S] 

^ ^ ^ v ^ ^^KS260,S280). 

^(201,201' )-ir afl7l*j-fe- X^W-(S270). 

« 0 >^s yH^^-b ^fl^-Hl ol-f-^H, °H1 lc l- 

^11, ^12, *\]3 ^ ^(205,206,207)^ A>-g-5]^ #eH^ ^ 

HBlJl, ^fl 1 ?} ^Hl ^^f *^(205)# £X§Rr «o Vl ^ 7l ^ 

(200)^ ^Sr *IMi 7l^Hl *k Bfl Aj-g-sj^ yj-^oi ^ ^ 

B]^ (sputtering)^: S^-*t ^ S^H^S: S^-*t ^ ^ # ^ <H 

£ 11a ^ £ llb^r ^ 103 ^-^r ^ v sfl^^ «o v ^# °l-g-*H 

«r^r ^^^1 n^-s- mt-bt- ^q-( 20) ^ ^^o] 7l#(l 
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(curved) ^ 4, 0 l^f cfltg=s)^ °j7>5qir Sl^Hl ^ «fl °l^°fl 

llb^l «H?- *I^K30)°-S. °1^§H ^Sl #31 7> ^cf. 

<123> olufl, ^-4p ^(20)^ ^^-(30) A>olo]l^ o^o} ^ ^ ^ o] ^ 

^1* ?d7l^ *#*\is}7] ^€fl a o Vxl #(40)°1 *g^€^r. 

<124> ^1^- ^ TliL^ (curved )€ ^^f ^(20)^ 71^1 -§-^ 

(stress)^-S. ^ ^^^l^r ^ ^ y o v ^°fl «1*H 

<?i^^MJl, ^-^ uv^i- ^^*1 curved)^ sfl^^l ^«1 ^ 

e ^711 a^^- ^ &<H, ^sl ^ "ft^, ^ M- d >7M ^ 

<i25> £ llc^r S. 10^1 ^-^r ^^ a o v ^°fl ^ 

# 7^^ 7>lt ell tfl tij (cantilever beam)# M-Bf\fl £X|2g Ti^tf] ^ 

(90)£r 71^*1 THgelltfl ^ ^5- S-QSr 7>*1 31 &7l nfl^-ofl Tjrli 

311^1 ti J ^ ^ #^H* ^l7l%> xtfl 71^(70)^1-21 lajol # 

^tHsl^r i^(stiction) ^l^S. #<H 5W. JE^JfJ: 80 

^ ^ 5)1*1 ^ (9o)oi gj-^-g- xlxl§>7l 31* S^H(post)°l^-. 

<126> 51 lld^r 71^^ ^-tg-^ol ^ig efl ^ til ^ ^ ofl rt^ ^§>Ocl ^ 
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^.S, 7}^9\ ^ y o v ^^ ^rWeflwl ^(cantilever beam)^ zJ°H5. I-t^uZ 

^^^(stiction)^l IH^I 4^*1 , TV^efltt] 



<I27> <*fl3 ^Hl> 

<128> £ 12a ^ £ 12b^r ^1 ^ ^ ^ v ^: 5^ ^1 ^"^r $\&$) ^ 

2:# M-^^S £ 12c ^ £ 12d^r ^^^1 ±^$1 5fe 

2 ^4? Sfl^^l M-Bl-^fl 

<129> ¥r ^^$] ^1 1 ^-^r ^11^(310)^: £ 12a ^ £ 12b°fl ah^f , ?1 

^•(300) #°fl 7l^r(300)^ ^^K^S. sfl^j ^SjJl, sfl^ 

71^(300)^ ^r^^^^-S- §>M- °l A o v ^ sfl^-l: 7>*M , n. ^ 

§>U(- OjAj-O} ^TgO. ^TT^. 

<130> ^ , £.^1^1 ^] ^.^-«1 sfliel^r 4 >J f7l- <H^1^H>°5. ^^b^I 41 



<i3i> ©H, *fll ^-^r sfl€(310)^ ^-^r ^ ^Hl 7j ^(300)^.3. 



El ^ofl xi] ^^£]7]M- I£ir 71^(300)^1 ^§K£^=- ^ 
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<132> £ 12c ^ £ 12d# , ^^^] *(|2 sfli?i(320)^ 7l 

#(300) ^-^f ^ S^^-S^-Bi 71^(300)21- ^r^l u o v ^^-S- ^.^-^r sfl 

fl 0 l ^^51 31, ^-^-^V sflEl^ 7l#(300)^f ^sgw^o.^. ^ §>M- sfl 

^-i: 7>x1tj1 5 n ^^l 1=3:1^^ ^Hf 7J- H^l^i-^- O-S. ^^51 41 

<133> °l&|*t el^zzHflsl ^j^g; ^f-Sfl 7>sflxl^ uv*l <£ofl r^-B)- n 

<134> 3L5131, ^12 ^-^r ^^(320)^ ^-^r sfl^^l ^ fl^H 7l#(300)°-5- 

-T"B] tt i 5£^r ^-HflS ^^^iTiq- J£ir 71^(300)^1 ^^K^ ^ 

<135> wV-saf ^ ^ -g- xlU ^ sfls] ^ ^2 sflEi# 

<136> 51 13^ ^ ^ sfl^ ^ *|)2 ^ sfl^i^ ^ H o Vl ^ 

<138> ^, 71^(300) $H £SSH ^, *| 

(301) 4M1 ^^^1 sfl€°l ^€ S£^>^3.(302)# ufl^l^JL, Sm^>^3.(302) 
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^ ^t^lT'l^r ^£7 r ^^(303)1- ^^l^l?lx^(S310~S330). <^H , % 
^(304)^: °l-g-§M ^(301)^1 <^tb s^-ir 5Hr ^ ^§>^ ^-^ 

(304)^.5.^ n^^l ^r%°l ^1^(303)^1 ^^^1 «o v ^S. # 

tt ^1, ^1 2 #eH ^^(301,301')^- W(S340,S350). A o v 7l afll, ^1 

2 #51^1 3(1^(301,301' ^HMl ^ M-Hl-\lcf. 

<i39> o]^ ^-o] ^2 s-e)^ 3^(301,301') 4H1 *fll, *fl2 sfl 

^(301,301' )5zf ^^^1: M°lS ^-^r #11(310,320)^ £5^ ^, sl^-tf| (remover) 
# °l-g-*H ^11(301,301')^: *(| 7\ ^^-S^l 71^(300)^ ^ iHr^-S. 

2)1 ^ ^ sfli^ ^ ^ W(S360~S380) . °l&l*t ^ sfl^ i£*r A]~g- 

<140> I'll (310,320)^8: £isfir ^-f , T^B^^g; SfhSr ^ ^ 

<hi> £ 14^r £^1€ £ 13^1 ^ «o v ^°11 ^ §11 ^€ ^-8: 7 r *l^r ^-^r 

Ai-g- q-Bl-vfl £^^.5., G lsl«r ^-5- i=li^-i- 7 r ^l^ ^^-i- ^-g-^H tb^l^r ^ 

^ ^^sls.^1 ^<3*1H1 ^Isil ^sMl ^ ^sHMHs. 7-1^- ^ oi^ 

711 

<142> <^4 ^3 A] o)]> 
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<143> S. 15a 5. 15e^r -& tq-s. 5fe #H ^ 



7>xl£S. ^ 32] ji , ^ I5b°11 #= (410' £ 7^1 

sfl€* °l-g-§H H£7> nfl-f ^-e ^ 7|-xi£ 

<i44> na) ji, s. l5c°ll l-ef^^ #H-(410' ' )^ n §hM- °1 

#31 l-#^-7> 5. 15a°11 ^5 ^^.tf €■ ^^H, £ 15cH 

#5}^ #H.(420)^r tflJfofl t^^# 7>^1^ ti] ^^1(422)^: ^7fl 

7>xl£S. ^^s]j7 ; £ I5e^l £^ #=(420' tflJfofl 

7>*1^ «1 ^71(422')^ AA A °\ ^% sfl^* 7>xl3E.s. ^Aj^ ^ 

<145> °l^*!r ^1 ^^(422,422 ' )^ ^13.5. ^} 0 d$] -M ^SS ^H^^r 

3.S l-f-o]^ *fl^(Micro Fluidic Channe 1 ) , ^o^6]}X] ^-^} 

^} 7 \ 7ji-§ oj-g-^ 71^ ^ cf<y=§>7ll 3-8-^: *r Xl^. 

7] 5] S. 16^f 

<>1jL, 5- 17^- 5- 16^1 H o Vl ^ ^-Sf n>o] 3.5.^13 



66-32 



<148> £ 16^: ^S^, ^ ^1 3711 # 

sfl^^r ^^§>7l fl^r oie-1*!; §^ sflBiofl o]§fl 

H-s}-7^ sflEi-g- ^^§>7l °1 ~x"°i 7^1 . 

<H9> ^, 71^(400) $H #eH# £S*H ^ ^^tt ^, ^ 

(401) ^Hl 7^£] sflitiol 5ES^>^3.(402)S «11^1§>31, as^>^a.(402) 

^r^l^lir ^£71- x^^(403)# ^H7ji}(S410~S430). °H , % 
^(404)# °l-g-§M ^(401)011 <H^*V ^ ^ 

(404)_£.5.Jf Bl ^€ ^V^lM ^^71(403)^1 ^§><^ <y^2] ^^-S. § 

^tj] ^-(401)°11 ^-^-7} ^1 Bf^^*l ^-^^ 5> 

^ *fll, *f|2 5(1^(401,401')^: ^ W(S440,S450). °H , #7l afll, *fl2 

#S-H 5)1^(401,401' )^r l-^H^ s^ofl tcj-s]- ^ M-El-^cf. 

<iso> ^s]- 7J-o| x-111,2 5)1^(401,401') 4M1 

!-e^(410,420)# £3L*H JlSM^l JlSl-^1 l-eH(420)^ 7]*8[ 

(400)^: ^-e)^l7lJl, JISJ-^I (410,420)^ l-^H (401 ,401 ' )# 
S. ^lT^M # = 1- ^^W(S460~S480). 

<151> tJ-^ y o V ^°11 lE^ofl ^°1 ^ ^ sl 5.-^ z\]3^Q 
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<152> 5. 18 ^ w>5]- a^^l 'H^t- ^5- Tct^^r 7}x]^ §2} 

^ 3*>€ *}°l3.3.fe <^3H3. ^1^SH 7]~g-%v $1^-. ©1 

<153> <>1^A1 iL^r ^-o] j Tg-^o] ^§Kr 71^-0)5] ^ *Kr ^ °1 

^i* $14- ?! 0 14. <>RMH 7l#^ a 



<154> ^ ^ofl 4^, ^efl^ 5l^3LHflSl ^ ^ ^ 

^ ^ "o Vl ^4: ^^§H 3*H1 sfl^ $1^ 3L^7> 

<155> i&^b, £■ y}-^o) sl] Tgo. oj-g-Sl-o^ 7]^^} ^r?\$\ 7l^-7l# 7}*]~ <# 
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A i #$r A i $\&^r l^f^ lift-off) ^ <Qi£ 

<156> a«f, ^ SflTg^ ol^-§l-o^ ^^^1 Uj-Bl- sflTg^ oV 

^711 ^ $1^, ^lS]£7l- ^ 7]«.H.( curved) *l^H: 

^^^r^r^l $l^r. °l^*)r H-(curved) *i^£r ^"^Sl ^13.3.^ 

(optical microshutter) ^ ifl (microswi tch) ^-°fl 

^ 91°) ^2)91 a^- ^-f a.tfji ^ sar|-. 



<157> 5E*h ^- 1-eH 5fl€# °1-B-*H ^€ ^ W sfl^S. 

7>xl^ ^Tg^lttl ^(cantilever beam)^§- ^^.S*! 7]^r$) ^SflH] «J 

^^^1 €• ^17> 71^^ ^^(stiction) ^ 917]} £] 
5^rf. 

<i58> 5£*f, Ir^Sl sflE^ oi-g-g^ ^ sflig^ ^ ^ 2] SI- ^ 

i*Hl yfl^^r^ A J"7l ji^o^ o] ^^^^ ^X\ m ^ 91^ 

91^)-. 

<159> a*r, Ir^M $\^-=r oj-g-*V If-g^BJ atgfl t^H.^. 

$l^r 3L^t-7> o]ei*t #5]-^ ^3,^ °}-g-*}°) c fl-r- 

id Til S^^" 91^ v}°]3.S.^ ^ Sa^r S.2f7|- 

<160> 7llrf7l-, ^ ^r^S] ik^n] Sflfi^ ik?)-^ #H ^^1- ^-g-§h<^ 
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1] 

7l^r $H1 ^^S. SflEiofl ^O^, 

^71 Sfl^S] ^ §>q- o]^o] ^ttjl §^ 

2] 

tg^l sflE}. 

3] 

A oM 1-eH sfl^^ o]^^ 5flEi# a>o]o| 7-^7}- e^«fl^-r^- 4 v 7l i^-tt 

Sfl^o] A-^ ^5L# 7}*\±r, Sfl^i. 

[^^* 4] 
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90° < A <180° 

°^7}^\, H-sH sfl^^ ^i^^ ^fl 1 ?! 0 ! t?>M-^ l-^H 

6] 

7l^r 5flEi# « 0 V ^1 5U°1^, 

(a) #7] 7l^r $H fB]n]f ^ ^§Kr ^Til; 

(c) ^7l SEH^H #*3§Hr ^ ol-g-^ AJ-7] 

^7l .S.^ Sfl^o] ^ r}-^ ojAj-o} s^o. ^cs. ^^5]ir 
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71 

(b) #7)1^, 

(b-1) <y^2] tg-^S ^l^<?Rr #7l x^l ^r^S- 

^^PlE.^- ^7l ^Tr^H- i^Tfl 

8] 

^-7} Ml-Bl- SflEl^ 71^- ^tg-^2-3 o_^-*V 2)1^2-3 ^^5)3., 4> 

71 71^- ^gtg-^o.3 "S^^ §>M- Sfl^* 7pl^, 

5fl ^ ^ 5] ^ , ^ 

4>7l ^ W sfl 1 ^ l-sl^7l- 9X±r, ^-4? W ^fl^. 

10] 
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^-7} ^ sfl^o^ tflw-i- til ^7^0.5. ^ ^ S] , ^ ^ v sfl^i. 

11] 

A oM ^ ^ ^f?} 7fl^SH ^^5]^r, ^ W 5tfl^ . 

12] 

(a) #7l ^ofl f2]n]f l-^H ^*Kr #31; 

(b) ^"71 ^ ^Ml S£n}iHf 31*1 §Rr #7fl ; 

^^^SLS. £#3^ §>i4 °RVo} SflE^S: 7>^1^, ^1-71 sflEd*] ^ 

^] tflg^ §1-14 0-|AV0} ^TT^ ^gj-i, t^j; ^ 

(d) A J-7l sfllg #6fl ^ MVnKg- t^l ; 

1- S^-*t, ^-^r sfl€ ^ y o Vl ^. 

13 t 1 * 13] 

*fl 12*^1 $JM^i, 

(b) #7^, 

(b-1) #71 ^^^1 HJ-^-S ^SRr 4 V 7l s^ofl ^^.S. 
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[^^•^- 14] 

A o V 7l (d) #313 ^ M]-^ 51 w o >tf^ ? 
§Kr, ^ ^ Sfl€ ^^«o^. 

13^*8- 15] 

A o v 7l (d) sfl 1 ?! A oMl ^ £S*Hr #31 ^, e)-^ (remove 

r)# °l-g-«H #eH# *fl7lsRr t=3t^1 # c| 3.^}^, ^ ^ sfl^ ^ 

16] 

^1 12^-^1 ^ ^3 sfl^ 0 l-8-*H, tfl^Rr #^r3 ^7^35]^ 

^<#d\] £:--£-H(#*l ^n)7\ $5.^ ^^5]^r JLE-C curved) 
^ #^M: 3Hr, ^ W 

17] 

^112^-3 ^ ^3 31 ^ ^^ y o v ^* °l-g-*r°i ##^a- 
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Till 31^1 ^(cantilever beam). 
18] 

^« 0 v^o.^. <a^-si^ §1-14 sflEa^ 7>^i^ f 

4V7I j2^*t 3Zfl^o^ ^ o)s£$) 7 x Vns ^^£]ir, ^ 

19] 
20] 

(a) ^-71 7l^r ^ofl y^%^ #sH# S.3L*H ^ ^^Hr #711; 

(b) ^-71 ^ #ofl S£p}i3f ^*l*Kr let Til; 

3\ ^^wj-f AS <S#5l^ §1-14 sflEi^- 7>*H, ^1-71 ^.-H-^ 3ifl^ol 

^r^^ *>M- 0 l^-2l ct^-i: H^^Hc- ^711; 
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(d) #71 1-eH sfl€ f^Kr ^1; 

(e) el-?-w](remover)# °l-g-*H ^T^}^ ^Tfl 

[$^* 21] 

*fl 20*^1 SH^i, 

(b> 

^sJ^t'IH^- #7l S£p}ia #°11 cl^fx-l# ^u^^ t=3:711# c| S^*}^, ff-^t? 

22] 

#7l (d) ^711^1 #3}- « c >^^ i3E)Bl^# a^-*V Mj-^T- -f^^ £ 

1%^--% 23] 

^20*J-5l ^ ^ l^^^SLS. *§^€, ^^S: 71-xl^ ^ yfl^i. 

24] 
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25] 

*ll24*J-°fl StH^I, 

A J-7l til ^o.^. ^^Sl^r, #3^ ^2:. 

[^^J- 26] 

A oM n>o]H. S ^Tfl^ -fi-*fl 7j^.s. Aj-g-s]^ ^>ol3.S. 1-^-^1^ 

^fl^(Micro Fluidic Channel)^, #3 ^2. 

27] 

(b) ^"71 #6fl 5£n}iat fl*l*Hr ^r^l; 

31; 

(e) ^7] JlSj-^l #2H^ ^-7] 7]^ ^eM^ ^ 
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28] 

^- 7>*1^ ol-g-^H ^>^H.S-^13 <HelM 

29] 
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